The properties of organometallic wires [TM 2 (Ant)] ∞ constructed with transitional metals (TM = Sc, Ti, V, Cr, Mn and Fe) and anthracene (Ant) are investigated by first-principles calculations.
I. INTRODUCTION II. COMPUPATIONAL DETAILS

Full-electron density functional theory (DFT) implemented in the Dmol
3 package [17, 18] is used in our calculations. The Perdew, Burke, and Ernzerhof (PBE) [19] functional is used for exchange and correlation interaction in the generalized gradient approximation(GGA).
The basis set is composed of double numerical basis and a polarized function (DNP) is chosen. The supercell is chosen as 20×20×cÅ 3 , where c is the lattaice constant along the periodic direction and is varied for different TM cases [see Table I ]. The corresponding 
III. RESULTS AND DISCUSSIONS
After full relaxation, the calculated structural, electronic and magnetic properties of Furthermore, Ant can be considered as a small piece of graphene (SPG) with multi-Bzs.
SPG with more benzene rings, such as coronene and pentacene (Pe), can also be used for constructing this kind of sandwich like nanostructures and nanowires. As a matter of fact, the sandwich like TM-corroene polymers have already been synthesized. [21, 22] Such kind of polymers built with SPG and TMs may also be suitable materials for spintronic devices and information recording. Except for the properties of better stability and conductivity mentioned at the beginning, as shown in Figs. 4(a) and 4(b), TM-SPG polymers can be built into warped and branched strutures. In Fig. 4(a) , the relaxed structure of Sc 4 V 4 (Ant) 5
cluster are shown. As the radius of Sc is larger than the that of V, Sc 4 V 4 (Ant) 5 cluster shows a warp structure. By co-doping and introducing TM defects, warped structure can be realized in this kind of sandwich polymers. Fig. 4(b) shows the schematic branched structure constructed with Pe, Bz and TMs. In fact, warped and branched structures already achieved in carbon nanotubes and nanowires [23, 24] 
IV. CONCLUSION
In conclusion, the properties of [TM 2 (Ant)] ∞ are investigated by first principles calcula- 
